PATENT ABSTRACTS OF JAPAN 

(1 1 )PubIication number : 1 1 -2071 83 

(43)Date of publication of application : 03.08.1999 



(51)lntCI. 



(2l)Application number : 09-324225 



(22)Date of fifing: 



26.11.1997 



B01J 27/053 
BO ID 53/94 
BOW 23/63 
B01J 27/055 



(71) Appiicant : DAIHATSU MOTOR CO LTD 

CATALERKK 

(72) lnventor : YAMAMOTO MARI 

TANAKA HIROHISA 
MATSUURA SHINJI 
SATOU HIRONORI 



(30)Priority 

Priority number : 0931 9742 Priority date : 20.1 1 .1 997 Priority country : JP 



(54) CATALYST FOR PURIFICATION OF EXHAUST GAS 

PROBLEM^O BE SOLVED: To provide a catalyst for purification of an exhaust gas which has excellent catalytic 
performance and in which decrease in the catalytic activity is suppressed after the catalyst is used at high temp. 

for a long time when palladium is used to increase the activity at low temp. (200 to 400 C). ^ , 

SOLUTION: This catalyst for purification of an exhaust gas contains heat- resistant inorg. oxides, senum-oased 
multiple oxide with deposition of palladium, and sulfates which inhibit poisoning of palladium with hydrocarbons in 
the exhaust gas. Preferably, the sulfates are at least one kind selected from barium sulfate, calcium sulfate, 
strontium sulfate, cesium sulfate, potassium sulfate, magnesium sulfate, yttrium sulfate and lanthanum sulfate. 



LEGAL STATUS 

[Date of request for examination] 1 3.1 2.2000 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for appGcation] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 

Copyright (C>. 1998.2003 Japan Patent Office 



http^/wwwl 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAADaa4LgDA41 1 2071 83.„ 2004/1 2/27 



CLAIMS DETAILED DESCRIPTION TECHNICAL FIELD PRIOR ART EFFECT OF THE INVENTION TECHNICAL 
PROBLEM DESCRIPTION OF DRAWINGS DRAWINGS 



[Translation done.] 



http://v™w4jpdL 2004/12/27 



* NOTICES * 
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damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original, precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The catalyst for exhaust gas purification by which it is including [ a heat-resistant inorganic oxide, the 
cerium system multiple oxide with which palladium was supported, and the sulfate which controls that poisoning is 
carried out by the hydrocarbons by which palladium is contained in exhaust gas ] characterized 
[Claim 2] The above-mentioned sulfate is a catalyst for exhaust gas purification according to claim 1 as which at 
least one is chosen from a barium sulfate, a calcium sulfate, strontium sulfate, cesium sulfate, potassium sulfate, 
magnesium sulfate, yttrium sulfate, and the group that consists of lanthanum sulfate. 

[Claim 3] The catalyst for exhaust gas purification according to claim 1 or 2 with which noble metals are supported 
at least by the above-mentioned heat-resistant inorganic oxide at the part 

[Claim 4] The above-mentioned noble metals are catalysts for exhaust gas purification according to claim 3 which 
are platinum and/or a rhodium. 

[Claim 5] The above-mentioned cerium system multiple oxide is a general formula [** 1 ]. 

G e Z r . Ot 

And/or. [Formula 2] 

C & I - y> 'Z* V * 3"^ t O tide 

It is the catalyst for exhaust gas purification according to claim 1 to 4 which it is come out and expressed, and R 
expresses a rare earth metal, and are 0.2<=a<=0\9, 0.2 <=x+y<=0.9. 0.1 5<=x<=0.7, and 0.05<=y<=0.2. 
[Claim 6] The above-mentioned heat-resistant inorganic oxide support is a catalyst for exhaust gas purification 
according to claim 1 to 5 which are zirconium system oxide and/or a zirconium system multiple oxide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The invention in this application relates to the catalyst for exhaust gas purification for 
purifying efficiently the nitrogen oxides (NOX) contained in the exhaust gas discharged by internal combustion 
engines, such as an automobile, a carbon monoxide (CO), a hydrocarbon (HC). etc 
[0002] 

[Description of the Prior Art] In order to purify the above-mentioned harmful matter from exhaust gas, as a catalyst 
used most widely, there is the so-called three way component catalyst which used noble metals, such as platinum, 
palladium, and a rhodium, as the active substance from the former, this three way component catalyst — NOX from 
N2 A reduction reaction or CO to C02 And it acts as a catalyst of the oxidation reaction to HC to C02, and H2 

O. 

[0003] By the way, the catalyst for automobiles is in the inclination carried in the MAN IB AT A location near an 
internal combustion engine from an under floor as correspondence to the cold emission which will increase severity 
from now on. Therefore, since the above-mentioned three way component catalyst is put to an elevated 
temperature 900 degrees C or more (it is 1000 degrees C or more depending on the case) practical, the high 
catalytic activity under such an elevated temperature is required On the other hand, like [ immediately after an 
internal combustion engine starts ], pre-heating of the above-mentioned internal combustion engine is fully carried 
out, he twists, and high catalytic activity is comparatively required of the bottom of low temperature. 
[0004] 

[Problem(s) to be Solved by the Invention] From such a situation, in order to raise the catalytic activity in low 
temperature, the catalyst for exhaust gas purification containing palladium is used However, palladium is a rate of 
exhaust gas purification under gas fluctuation, and NOx under a rich ambient atmosphere. It has the fault that the 
rate of purification is low. NOx under a rich ambient atmosphere The thing with the low rate of purification is 
because poisoning of the front face of palladium is carried out with the hydrocarbon which is one of the components 
of exhaust gas. 

[0005] Although such fault could be prevented by adding alkaline earth metal for the catalyst for exhaust gas 
purification, since these additives formed other catalyst components and multiple oxides at the time of an elevated 
temperature when alkaline earth metal was added as a carbonate or acetate, depressor effect of poisoning could not 
fully be acquired and it had become the cause which causes conversely rapid catalyst performance degradation. 
[0006] When palladium is used so that the invention in this application may be invented under the above-mentioned 
circumstances and may raise the activity in low temperature (200-400 degrees C). it makes it the technical problem 
to offer an exhaust gas purification catalyst with the catalyst engine performance which controlled and was 
excellent in the catalytic activity after elevated-temperature durability felling. 
[0007] 

[Description of the Invention] In order to solve the above-mentioned technical problem, the following technical 
means are provided in the invention in this application. 

[0008] That is, according to the invention in this application, the catalyst for exhaust gas purification by which it is 
including [ a heat-resistant inorganic oxide, the cerium system multiple oxide with which palladium was supported 
and the sulfate which controls that poisoning is carried out by the hydrocarbons by which palladium is contained in 
exhaust gas ] characterized is offered. 

[0009] In the above-mentioned catalyst for exhaust gas purification, since the palladium which is excellent in low- 
temperature activity is contained low-temperature exhaust gas, especially HC can be purified good That is. exhaust 
gas, such as HC by which an internal combustion engine is discharged in the phase by which pre-heating is not fully 
carried out can fully be purified by including palladium. Moreover, since the sulfate which controls that poisoning of 
the palladium is carried out by hydrocarbons, such as HC contained in exhaust gas, is added it is NOX. It is avoided 
that the rate of purification fells. In addition, the sulfate is thermally stable in exhaust gas, since it does not pyrotyze 
at 1000 degrees C. other catalyst components and multiple oxides are formed and the engine performance of the 
above-mentioned catalyst for exhaust gas purification does not deteriorate. 

[0010] moreover, the oxygen storage ability which this oxide has if a cerium system multiple oxide is made to 
support palladium — catalytic activity [ palladium ] — high — while being set to activity PdO. grain growth of 
palladium is controlled and the fell of catalytic activity can be controlled For this reason, at the catalyst for exhaust 
gas purification containing the cerium system multiple oxide which carried out palladium support, it is the rate of 
purification and NOx of CO. The so-called CO-NOx whose rate of purification corresponds The advantage that the 
rate of crossing point purification is high is acquired 

[001 1] It is desirable to choose at least one from the group which barium (Ba). calcium (calcium), strontium (Sr). 
caesium (Cs), a potassium GO, magnesium (Mg). an yttrium (Y), and the sulfate of a lanthanum (La) are mentioned 
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and consists of these sulfates as a sulfate which controls poisoning by hydrocarbons. For example, since the 
pyrotysis of the barium sulfate is carried out in about 1 200 degrees C. when the above-mentioned catalyst for 
exhaust gas purification is carried in a MAN1BATA location, it is avoided at the about temperature which the above- 
mentioned catalyst for exhaust gas purification reaches, for example. 1000 degrees C. that poisoning of the above- 
mentioned noble metals will be carried out without not carrying out a pyrolysis but degrading the above-mentioned 
catalyst for exhaust gas purification. 

[001 2] As the above-mentioned heat-resistant inorganic oxide, the multiple oxide of a zirconium dioxide (Zr02). a 
zirconium dioxide, and other oxide, an alumina (aluminum 203), a siGca (Si02), a titania (T102), a magnesia (MgO), 
etc can use. 

[001 3] It is desirable to make the part support noble metals (Rh), for example, a rhodium, and platinum (Pt) at least 
in order to raise catalytic activity hot [ as a catalyst for exhaust gas purification ] to the above-mentioned heat- 
resistant inorganic oxide. When using platinum and/or a rhodium in addition to palladium, as for making a heat- 
resistant inorganic oxide support these noble metals, it is desirable to make these Gve together on the same 
support since platinum and a rhodium are congenial, and, on the other hand, a rhodium and palladium are because rt 
is uncongenial as a catalyst since it is easy to alloy at an elevated temperature, and it is not desirable to make 
these Bve together on the same support Furthermore, it is because it can control that these noble metals carry out 
grain growth at an elevated temperature when heat-resistant inorganic oxides, such as a zirconium dioxide, are 
made to support platinum and/or a rhodium. 

[001 4] As the above-mentioned cerium system multiple oxide, the thing containing cerium oxide and a zirconium 
dioxide etc. is mentioned Namely. Cel-a Zra 02 Or what is defined by Ce1-(x+y) Zrx Ry Oxide is mentioned, and 
both sides may use in this case, using one of multiple oxides. In addition, as R, rare earth elements other than a 
cerium are mentioned, for example, at least one is chosen from the group which consists of an yttrium (Y), a 
lanthanum (La), neodymium (Nd), and an ytterbium (Yb) preferably, and it is referred to as 0-2<=a<=0.9. 02 
<=x+y<=0.9, 0.1 5<=x<=0.7, and 0.05<=y<=0.2. Moreover, in the cerium system multiple oxide containing cerium oxide 
and a zirconium dioxide, it is desirable that permutation dissolution of some cerium elements under cerium oxide 
crystal is carried out by the zirconium element Here, in the multiple oxide containing R, although the atomic rate of 
oxygen is indicated to be 'Oxide', the atomic rate is determined by the oxidation number of R. and the atomic rate 
of Ce and Zr in consideration of the case where the oxidation number of this of R does not correspond with the 
oxidation number of Ce or Zr. 

[001 5] The cerium system multiple oxide containing cerium oxide and a zirconium dioxide can be adjusted to a 
desired presentation by the well-known approach (a coprecipitation method and the alkoxide method). For example, 
the solution of the salt which contains rare earth elements other than a cerium in a cerium, a zirconium, and a fist if 
needed so that it may become predetermined stoichiometry is adjusted. After adding an alkaline water solution or an 
organic acid to this solution and carrying out coprecipitation of a cerium, a zirconium, and the salt that contains rare 
earth elements if needed, [ whether this coprecipitate is heat-treated and ] Or the mixed alkoxide solution which 
contains rare earth elements a cerium, a zirconium, and if needed is adjusted, and deionized water is added to this 
mixed alkoxide solution, and it is made to hydrolyze and is carried out coprecipitation or by heat-treating this 
coprecipitate or hydrolysis generation. 

[001 6] The thing containing 1 - 3% of the weight of the hafnium used for general industrial use as a source of a 
zirconium used here may be used, in the invention in this application, it considers for convenience that a part for 
hafnium content is a zirconium, and presentation count is carried out 

[001 7] In this case, as a saft to be used, organic salt such as oxy-acetate besides mineral salt such as oxysart acid 
chloride of a cerium and a zirconium, an oxy -nitrat e, and an oxy-sutfate. can be used. Moreover, as a salt of rare 
earth elements other than a cerium, organic salt such as mineral salt such as a sulfate, a nitrate, a hydrochloride, 
and phosphate, and acetate, an oxalate, can be used. Furthermore, as an alkali water solution, an aqueous ammonia 
solution etc is used and oxalic acid, a citric acid. etc. are used as an organic acid. 

[001 8] Moreover, as an alkoxide of a mixed alkoxide solution, a cerium, a zirconium and the methoxide of rare earth 
elements, ethoxide, propoxide, butoxide, etc. these ethyleneoxide addition products, etc. are used. 
[001 9] Furthermore, it faces heat-treating the obtained coprecipitate or hydrolysis product and these 
coprecipitates or a hydrolysis product is preferably dried at about 50-200 degrees C after filtration washing for 
about 1 to 48 hours, and about 350-1000 degrees C of obtained dry matters are performed by calcinating at 400- 
700 degrees C preferably for about 1 to 12 hours. 

[0020] What is necessary is to aojust the solution of the salt containing palladium, and just to heat-treat this, after 
infiltrating cerium system oxide in order to make the cerium system oxide obtained after baking support palladium. 
As a solution of a palladium salt a nitrate water solution, a dinHrodiammine nitrate solution, a chloride water 
solution, etc are used. Moreover, including about 1 - 20% of the weight of a palladium salt heat treatment after 
sinking in is desirable and the solution of a palladium salt is performed by **(mg) at 400-700 degrees C preferably 
about 350-1000 degrees C further by about 50-200 degrees C for about 1 to 1 2 hours for about 1 to 48 hours. What 
is necessary is similarly, to aojust the solution of platinum and/or rhodium »»»»♦♦ , and just to heat-treat after 
infiltrating a heat-resistant inorganic oxide into this solution in making a heat-resistant inorganic oxide support 
platinum and/or a rhodium. 

[0021] Moreover, the approach of adding as an approach of making a sulfate living together for the above-mentioned 
catalyst for exhaust gas purification, in case support support such as for example, ceramic honeycomb support is 
covered with the above-mentioned catalyst for exhaust gas purification is mentioned. Specifically the above- 
mentioned catalyst for exhaust gas purification (inorganic oxides, such as a cerium system multiple oxide, a zirconia. 
and an alumina) and a sulfate are mixed, distilled water is added, and it considers as the shape of a slurry, after 
soaking the above-mentioned support support in this slurry, it pulls up. and it is carried out by making it dry with an 
electric furnace. 

[0022] Other descriptions and advantages of the invention in this appfication will become clearer by detailed 
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explanation given to below with reference to an accompanying drawing. 
[0023] 

[Embodiment of the Invention] Next the example of the invention in this application is explained with the example of 

a comparison. 

[0024] 

[Example 1] The palladium nitrate water solution was infiltrated so that it might convert into a palladium element at 
a cerium system multiple oxide (Ce0.6 Zr0.3 Y0.1 Oxide) and might become 2.3 % of the weight and after drying this, 
the powder of cerium system multiple oxide (a) with which palladium was supported was obtained by calcinating at 
600 degrees C for 3 hours. The nitric-acid rhodium water solution was infiltrated so that it might convert into a 
platinum element at a zirconia (Zr02). and it might become 1.9 % of the weight on the other hand, and it might sink 
in, a dinitrodiammine platinum solution might be converted into a rhodium element and it might become 1 .0 % of the 
weight, and after drying this, the powder of zirconia (b) with which platinum and a rhodium were supported was 
obtained by calcinating at 600 degrees C for 3 hours. Thus, after making obtained powder (a), powder (b). the 
activated alumina, the barium sulfate, and the slurry obtained by a ball mill mixing and grinding alumina sol adhere to 
monolith support and drying, the catalyst for exhaust gas purification of this example was acquired by calcinating at 
600 degrees C for 3 hours. In addition, this catalyst for exhaust gas purification adheres to palladium 1.8g, 75g [ of 
cerium system multiple oxides 1 1.Og [ of platinum ]. and rhodium O.Sg, zirconia 50g, alumina 130g, and 0.1 mols of 
barium elements to U of monolith support 
[0025] 

[Example 2] The palladium nitrate water solution was sunk in so that it might convert into a palladium element at a 
cerium system multiple oxide (Ce0.5 ZrO.375 Y0.125 Oxide) and might become 85 % of the weight and after drying 
this, the powder of the cerium system multiple oxide with which palladium was supported was obtained by 
calcinating at 600 degrees C for 3 hours. After making this powder, the activated alumina, the barium sulfate, and 
the slurry obtained by a ball mill mixing and grinding alumina sol adhere to monolith support and drying, the catalyst 
for exhaust gas purification of this example was acquired by calcinating at 600 degrees C for 3 hours. In addition, 
this catalyst for exhaust gas purification adheres to palladium 7.0g, 75g [ of cerium system multiple oxides ]. and 
alumina 180g, and 0.2 mols of barium elements to 1L of monolith support 
[0026] 

[Example 3) The palladium nitrate water solution was sunk in so that it might convert into a palladium element at a 
cerium system multiple oxide (Ce0.6 Zr 0.4O2) and might become 6.7 % of the weight and after drying this, the 
powder of cerium system multiple oxide (a) with which palladium was supported was obtained by calcinating at 600 
degrees C for 3 hours. The nitric-acid rhodium water solution was sunk in. respectively so that it might convert into 
a platinum element at an activated alumina, and it might become 0.3 % of the weight on the other hand, and it might 
sink ia a dinitrodiammine platinum solution might be converted into a rhodium element and it might become 0.3 % of 
the weight and after drying this, the powder of activated-alumina (b) with which platinum and a rhodium were 
supported was obtained by calcinating at 600 degrees C for 3 hours. Thus, after making obtained powder (a), powder 
(b), the barium sulfate, and the slurry obtained by a ball mill mixing and grinding alumina sol adhere to monolith 
support and drying, the catalyst for exhaust gas purification of this example was acquired by calcinating at 600 
degrees C for 3 hours. In addition, this catalyst for exhaust gas purification adheres to palladium 3.6g, 50g [ of 
cerium system multiple oxides 1 0.5g [ of platinum ], and rhodium 0.5g. alumina 180g, and 02 mols of barium 
elements to U of monolith support 
[0027] 

[Example 4] The palladium nitrate water solution was sunk in so that it might convert into a palladium element at a 
cerium system multiple oxide (Ce0.652r0.3 Y0.05Oxide) and might become 4.8 % of the weight and after drying this, 
the powder of cerium system multiple oxide (a) with which palladium was supported was obtained by calcinating at 
600 degrees C for 3 hours. After having infiltrated the nitric-acid rhodium water solution into the cerium system 
multiple oxide (Ce0.65Zr0.3 YO.OSOxide) different from (**) so that it might convert into a platinum element and it 
might become 1.2 % of the weight and it might sink in, a dinitrodiammtne platinum solution might be converted into a 
rhodium element and it might become 1.2 % of the weight and making it dry this, the powder of cerium system 
multiple oxide (b) with which platinum and a rhodium were supported was obtained by calcinating at 600 degrees C 
for 3 hours. Thus, after making obtained powder (a), powder (b), the activated alumina, the barium sulfate, and the 
slurry obtained by a ball mill mixing and grinding alumina sol adhere to monofith support and drying, the catalyst for 
exhaust gas purification of this example was acquired by calcinating at 600 degrees C for 3 hours. In addition, this 
catalyst for exhaust gas purification adheres to pallacfium 2.0g, 80g [ of cerium system multiple oxides 1 0.5g [ of 
platinum ], and rhodium 0.5g, alumina 170g, and 0.15 mob of barium elements to 1L of monolith support 
[0028] 

[Example 5] The palladium nitrate water solution was infiltrated so that it might convert into a palladium element at 
a cerium system multiple oxide (Ce0.6 ZrO.3 Y0.1 Oxide) and might become 9.6 % of the weight and after drying this, 
the powder of cerium system multiple oxide (a) with which palladium was supported was obtained by calcinating at 
600 degrees C for 3 hours. On the other hand, after having sunk the nitric-acid rhodium into zirconium system oxide 
(Zr0.89Ce 0.1 1 02) so that it might convert into a rhodium element and might become 1 .6 % of the weight and 
making it dry this, the powder of zirconium system oxide (b) with which the rhodium was supported was obtained by 
calcinating at 600 degrees C for 3 hours. Thus, after making obtained powder (a), powder (b), the activated alumina, 
the calcium sulfate, and the slurry obtained by a ball mill mixing and grinding alumina sol adhere to monofith support 
and drying, the catalyst for exhaust gas purification of this example was acquired by calcinating at 600 degrees C for 
3 hours. In addition, this catalyst for exhaust gas purification adheres to palladium 8.0g, 75g [ of cerium system 
multiple oxides ], and rhodium 0.8g, alumina 1 0Og, 50g of zirconium system oxides, and 0.3 mols of calcium elements 
to 1 L of monofith support 
[0029] 
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[Example 6] The palladium nitrate water solution was sunk in so that it might convert into a palladium element at a 
cerium system multiple oxide (Ce0.6 Zr0.3 Y0.1 Oxide) and might become 5.1 % of the weight and after drying this, 
the powder of the cerium system multiple oxide with which palladium was supported was obtained by calcinating at 
600 degrees C for 3 hours. After making this powder, an activated alumina, strontium sulfate, and the shiny obtained 
by a bat) mill mixing and grinding alumina sol adhere to monoGth support and drying, the catalyst for exhaust gas 
purification of this example was acquired by calcinating at 600 degrees C for 3 hours. In addition, this catalyst for 
exhaust gas purification adheres to palladium 4.0g, 75g [ of cerium system multiple oxides ], and alumina 1 80g, and 
0.2 mols of strontium elements to 1L of monolith support 
[0030] 

[The example A of a comparison] The palladium nitrate water solution was sunk in so that it might convert into a 
palladium element at a cerium system multiple oxide (Ce0.6 Zr0.3 Y0.1 Oxide) and might become 2-3 % of the weight 
and after drying this, the powder of cerium system multiple oxide (a) with which palladium was supported was 
obtained by calcinating at 600 degrees C for 3 hours. The nitric-acid rhodium water solution was sunk in so that it . 
might convert into a platinum element at a zirconia (Zr02), and it might become 1 .9 % of the weight on the other 
hand, and it might sink in, a dinitrodiammine platinum solution might be converted into a rhodium element and it 
might become 1 .0 % of the weight and after drying this, the powder of zirconia (b) with which platinum and a rhodium 
were supported was obtained by calcinating at 600 degrees C for 3 hours. Thus, after making obtained powder (a), 
powder (b), the activated alumina, and the slurry obtained by a ball mill mixing and grinding alumina sol adhere to 
monofith support and drying, it calcinated at 600 degrees C for 3 hours. Furthermore, after sinking into this catalyst 
and making it dry a barium acetate water solution, the catalyst for exhaust gas purification of this example of a 
comparison was acquired by calcinating at 600 degrees C for 3 hours. In addition, this catalyst for exhaust gas 
purification adheres to palladium 1 ,8g. 75g [ of cerium system multiple oxides ]. 1 .0g [ of platinum ]. and rhodium 
0.5g, zirconia 50g, alumina 1 30g, and 0.1 mols of barium elements to 1 L of monolith support 
[0031] 

[The example B of a comparison] After making Sena (Ce02), the activated alumina, and the slurry obtained by a ball 
miD mixing and grinding alumina sol adhere to monolith support and drying, it calcinated at 600 degrees C for 3 
hours. After sinking into this catalyst and making it dry a palladium nitrate water solution, it calcinated at 600 
degrees C for 3 hours, and further, after sinking in and drying a barium acetate water solution, the catalyst for 
exhaust gas purification of this example of a comparison was acquired by calcinating at 600 degrees C for 3 hours. 
In addition, this catalyst for exhaust gas purification adheres to palladium 7.0g, Seria 75g, alumina 1 SOg, and 02 mols 
of barium elements to 1 L of monolith support 
[0032] 

[The example C of a comparison] After having infiltrated the palladium nitrate water solution into the activated 
alumina so that it might convert into a palladium element and might become 2.0 % of the weight and making it dry 
this, the powder of the activated alumina with which the palladium with which palladium was supported was 
supported was obtained by calcinating at 600 degrees C f or 3 hours. After having made this powder, the cerium 
system multiple oxide (Ce0.6 Zr 0.4O2), the activated alumina, and the slurry obtained by a ball mill mixing and 
grinding alumina sol adhere to monolith support making barium acetate support and drying, it calcinated at 600 
degrees C for 3 hours. The catalyst for exhaust gas purification of this example of a comparison was acquired by 
sinking into this catalyst making it dry a dinitrodiammine platinum solution, calcinating at 600 degrees C for 3 hours, 
sinking in, drying a n itr i c-a cid rhodium water solution further, and calcinating at 600 degrees C for 3 hours. In 
addition, this catalyst for exhaust gas purification adheres to palladium 3.6g. 50g [ of cerium system multiple 
oxides ], 0.5g [ of platinum ]. and rhodium 0.5& alumina 1 80g, and 0.2 mols of barium elements to 1 L of monolith 
support 
[0033] 

[The example D of a comparison] The palladium nitrate water solution was sunk in so that it might convert into a 
palladium element at a zirconia (Zr02) and might become 5.1 % of the weight and after drying this, the powder of a 
zirconia with which palladium was supported was obtained by calcinating at 600 degrees C for 3 hours. After making 
this powder, Seria (Ce02), the activated alumina, and the slurry obtained by a ball mill mixing and grinding alumina 
sol adhere to monofith support and drying, it calcinated at 600 degrees C for 3 hours, and the catalyst for exhaust 
gas purification of this example of a comparison was acquired In addition, this catalyst for exhaust gas purification 
adheres to palladium 4.0g. Seria 75g, alumina 105g, and zirconia 75g to 1L of monofith support 
[0034] 

[The performance evaluation of each catalyst] After performing a durability test about the examples 1 ~6 explained 
above and the catalyst for exhaust gas purification concerning example A-D of a comparison, it evaluated about the 
purification engine performance of exhaust gas. 

[0035] the [durability test] displacement of 4I„ and V type 8 cylinder engine — a real vehicle — carrying — a piece 
bank (4-cyfinder) of this engine — the above — it carried out by equipping with the catalyst for exhaust gas 
purification formed by making it like. The cycle explained below was specifically made into 1 cycle (60 seconds), and 
this cycle was repeated 3000 times and performed for a total of 50 hours. As shown in drawing 1 , while supplying to 
an engine the gaseous mixture maintained by theoretical air fuel ratio (A/F=14.6), i.e.. a SUTOIKI condition, by 
feedback control for 0 - 40 seconds while it sets up so that the internal temperature of the catalyst for exhaust gas 
purification may become nearly 850 degrees C, and carrying out feedback to open for 40 - 44 seconds — a fuel — 
superfluous — injecting — a fuel — the gaseous mixture of a rich condition (A/F=1 1.7) was supplied to the engine. 
Moreover, blew the engine exterior to the secondary air through introductory tubing for [ 44 seconds - ] 56 seconds 
from the upstream of the above-mentioned catalyst for exhaust gas purification, carrying out feedback to open 
succeeding^ and supplying a fuel superfluously, it made a superfluous fuel and the superfluous secondary air react 
inside the above-mentioned catalyst for exhaust gas purification (honeycomb support), and raised temperature. The 
maximum temperature at this time was 1 050 degrees C. The air-fuel ratio is made into mist or the Lean condition 
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(A/F=14.8) between [ condition / SUTOIKI 3 44 second -56 to which a superfluous fuel and the secondary air are 
supplied. Between the last 56 second -60, air continues being supplied and it is controlled by the Lean condition 
(A/F=18.0). In addition, the temperature of the above-mentioned catalyst for exhaust gas purification was measured 
with the thermocouple inserted in the core of honeycomb support 

[0036] The gaseous mixture of a SUTOIKI condition was supplied to [evaluation of purification engine performance 
of exhaust gas] (measurement of 50% purification temperature of hydrocarbons) engine, the above-mentioned 
catalyst for exhaust gas purification was supplied, raising the temperature of the exhaust gas discharged by 
combustion of this gaseous mixture at a rate of 30 degrees C / min, and temperature in case the hydrocarbon in 
exhaust gas is purified by the above-mentioned exhaust gas purification catalyst 50% was measured, respectively. 
This measurement followed each in case the space velocity (SV) of exhaust gas is 80000/h. In addition, although 
gaseous mixture supplied to an engine is made the abbreviation SUTOIKI condition by feedback control its A/F 
value is 14.6**0.2- 

[00371 (Measurement of 50% purification window width) gaseous mixture — a fuel — CO and NOX which are 
contained in the exhaust gas discharged when supplying this gaseous mixture to an engine and burning the supplied 
gaseous mixture with an engine, making it change from a rich condition to the Lean condition the rate purified by the 
above-mentioned honeycomb support — its it — measuring — CO and NOX Width of face of the A/F value which 
both sides can purify 50% or more made into purification window width 50%. the supply whose purification window 
width can demonstrate the engine performance in which the catalyst for exhaust gas purification is fixed, this 50% 
gaseous mixture — it is an index showing the size of the range of a condition. For example, it is NOX when the rate 
of CO purification is 50% when A/F value of the gaseous mixture supplied to an engine are 14.5 or more, and A/F 
value is 155 or less. When the rate of purification is 50% or more, A/F value of gaseous mixture set in the range of 
145-15.5. and they are CO and NOX Both sides can purify 50% or more, and purification window width is set to 1 
(A/F) 50% in this case. 

[0038] (CO-NOX Measurement of the rate of crossing point purification) gaseous mixture — a fuel, making it 
change from a rich condition to the Lean condition CO and NOX which are contained in the exhaust gas discharged 
when supplying this gaseous mixture to an engine and burning the supplied gaseous mixture with an engine Swerve 
and the rate purified by the above-mentioned honeycomb support is it-measured. The rate of purification in case 
the rate of purification of these components is in agreement was measured as a rate of crossing [ CO-NOX ] point 
purification. In addition, this measurement was performed only in the state of the engine instead of the condition of 
having made the engine actually carrying in an automobile. Moreover, the temperature of the exhaust gas supplied to 
the above-mentioned catalyst for exhaust gas purification is 400 degrees C, and SV is the space veloc*rty80tX)0/h. 
And let A/F value of the gaseous mixture supplied to an engine be A / F va!ue**1.0 of gaseous mixture described 
above by feedback control 

[0039] The result of having evaluated the purification engine performance of each catalyst for the configuration of 
[evaluation result of purification engine performance of exhaust gas] each catalyst for exhaust gas purification to 
Table 1 is shown in Table 2. 
[0040] 
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0041] 
[Table 2] 




mm. co 


(A/F) 


CO-NOx 

(%) 




320 


U 


93 




310 


0.9 


92 




312 


1.0 


91 


mm* 


319 


1.2 


94 


mams 


302 


1.1 


92 


nmm 


323 


0.B 


90 


ttmiA 


336 


1.1 


84 




3fi5 


0.4 


74 




335 


0.6 


81 




360 


0.4 


72 



[0042] 

[Effect of the Invention] By carrying out fixed support of the palladium alternatively to a cerium system multiple 
oxide, the catalyst for exhaust gas purification of the invention in this application controls degradation of palladium, 
and has a good window so that clearly from Table 2. Furthermore, by adding a sulfate, after elevated-temperature 
durability controlled that a catalyst deteriorated by products, such as a multiple oxide, controlled HC adsorption 
poisoning of palladium, and has maintained the good catalyst engine performance. CO-NOX under the conditions 
that the amplitude is big (under the condition, on, which "A/F value is changed sharply) ** with the good catalyst 
engine performance of the catalyst for exhaust'gas purification of the invention in this application was proved so 
that the rate of crossing point purification might be represented with a good thing. Moreover, it was checked that 
the low-temperature activity which begins to more Purify exhaust gas immediately after engine starting early is also 
good 

[0043] Thus, the catalyst for exhaust gas purification concerning the invention in this application can demonstrate 
the high catalyst engine performance also in a lowTtemperature region (200-^400 degrees C) while maintaining high 
catalytic activity after being put to the bottom of the severe condition of a pyrosphere (before or after 1000 
degrees C). That is. according to the invention in this application, even if carried in a MANIBATA location as if 
exhaust gas can be purified good from immediately after engine starting, the catalyst for exhaust gas purification 
which can maintain the high purification engine performance can be offered. 
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* NOTICES * 



JPO and KCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing for explaining the durability test conditions of a catalyst 
[Translation done.] 
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